Adult height after cranial irradiation with 24 Gy: factors and markers of height loss.
The decrease in adult height of children who have been given cranial irradiation (24 Gy) for acute lymphoblastic leukaemia is attributed to chemotherapy, growth hormone (GH) deficiency and early puberty. This study evaluates the factors involved in the height loss between irradiation and adult height and its markers in 43 patients irradiated at 5.8 +/- 0.4 (SEM) years. The mean height loss was 0.9 +/- 0.2 SD in the children with a normal GH peak (n = 11), 1.7 +/- 0.2 SD in those with a low GH peak and untreated (n = 15) and 0.6 +/- 0.2 SD in those treated with GH (n = 17). The adult height was significantly lower than target height in all three groups. The height loss correlated negatively with the GH peak (p < 0.02) and with the age at onset of puberty (p < 0.05) in the first two groups with spontaneous growth, but not with the chemotherapy regimen or its duration, or the plasma insulin-like growth factor I (IGFI) and its GH-dependent binding protein (BP-3). Early puberty (onset at 8-10 years) occurred in 6 girls from the first two groups. At the first evaluation, 5.6 +/- 0.4 years after irradiation, the GH peak values after arginine-insulin stimulation correlated with the age at irradiation (p < 0.03), taking into account the time since irradiation. The plasma IGFI and BP-3 values were correlated with each other, but not with the GH peak. In conclusion, this study demonstrates the impact of GH deficiency and GH replacement therapy on adult height in children given cranial irradiation for leukaemia. They therefore should be evaluated for their GH secretion 1-2 years after the end of chemotherapy. GH therapy is indicated for those with low GH peak and decreased growth rate or no increase in growth rate despite puberty.